Update on lipid membrane microdomains.
Lipid membrane microdomains are involved in major types of disease, ranging from vascular and metabolic diseases to neurodegeneration, autoimmunity, infectious and inflammatory diseases, and cancer. This review provides an update of membrane microdomain abnormalities. Lipid membrane microdomains are dynamic assemblies of sphingolipids, cholesterol and proteins that dissociate and associate rapidly and form functional clusters. Membrane microdomain clustering is the key to how membrane microdomains can form lipid-protein platforms in cell membranes, functioning in membrane trafficking, cell polarization and signalling. Clustering of membrane microdomains can be modified, for example by dietary lipids and pharmacological agents. Metabolic overload through a cholesterol-rich and fat-rich diet can trigger metabolic learning, which is associated with membrane microdomain persistence, persistent signalling and disturbed vesicular traffic. Detailed characterization of lipid membrane microdomains and dynamics at the molecular level is necessary and will help to identify new dietary and pharmacological therapeutic targets for the treatment and prevention of lipid membrane microdomain related diseases.